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SUTLEJ DAM PROJECT. 

WESTERN JUMNA CANAL. 


REPORT. 


, 2 * History of Canal ■ up to the present. — The history of the 
■development of the Western Jumna Oanal and proposals for extending it have 
been dealt with in the “ B-eport on the physical description of the tract and 
History of Irrigation therein ” (see Volume I), so all that is necessary here is to 
deal with details of the present project submitted. 

2. Aim of the extensions. — ^It should be borne in mind that the 
.aim of the Project is to spread the benefits of irrigation into the whole 
tract Ijdng between the Sutlej and the Jumna Rivers up to the limit of 
•command, irrespective of territorial boundaries, pliysical conditions only 
being given their due consideration. 

If the object was to get the best returns on the capital to be simk, 
the method adopted would probably be very different to that proposed. 
The most paying scheme would be to utilise the 'extra water available by 
the intensity of irrigation in existing channels up to a maximum 
possible, only utilising the balance available, for extensions. 

3, Short description of the Canal. — The Western Jumna Canal 
takes its supply fi’om the Jumna River at Tajewala and is entitled to 
two-thirds of the supply in the river, the Eastern Jumna Oanal in the 
United Provinces being entitled to the other third. 

Prom Tajewala the Main Line carrying a supply of 6,4i30 cusecs is 
navigable and runs down an old bed of the River Jumna for the greater 
part of its 51-miles length. A small area of irrigation is done direct from 
the Main Line as the villages had ancient rights in the use of water for 
irrigation purposes, prior to the re-construction of the present canal. 

At Lidri the canal bifui'oates and the Sirsa Branch, which takes off 
on the right bank, carrying 1,790 cusecs, is 116 miles long and irngates a 
strip of country right down to Sirsa itself. This Branch which was the last 
to be constructed on the canal was built in 1895. It was originally intended 
to he a kharif channel only, but it was found that rabi crops sown on it, 
with a first watei’ing only, failed to mature so the supply on the older 
branches was out down in the rabi and a portion given to the Sirsa 
Branch, much to the benefit of the whole system, as the tract around the 
Delhi Branch was notoriously watp-logged owing to excessive irrigation. 

The Main Branch runs for 31 miles from Indri to Munak, where it 
bifurcates into the Delhi and Uansi ’ Branches, the Delhi Branch running 
76 miles to Delhi. 


The Hansi Branch, originally, as the Perozeshah Oanal ran right 
down into Bikaner territory, from Dhatrat onwai’ds its alignment lies in 
the bed of the Chautang Nala which ceased to flow centuries ago. This 
^Branch was navigable up to Hansi, but lately theVB ranch has been deemed 

mile 48, beyond which point it’ is known as the Hissar- 
'j^g3B[ajor.;Distributary. ’ . 

Sarda-Ganges ^ ■ Project. — Mr. Ward in 1910 submitted, in 
Project for the. Extension . of irrigation in the Punjab' 
Sanges-Juinna Peedcr scheme, ..Western,. J.umna..^C 5 i'hal 


if. .'c, 




made (d’eriSin'.. .modificatiphSiiV and -’ihe . Prbject was then,%prihted ..upland; 
shb mitted 'to' the', Giovernme:^ of Ihdiar’with Secretary , IrriaratiOn’s 3?o.-"j702 

' WL, dated a2tbv:^ebruaryv '• ' ' ’ ' 
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■Zt" G“'e™mcnt havo receaUy Tke extenBions of img 9 ,tion, from all the 

given up all claim to help from the _ > . <5,. 

Soldo- Qnnges-Jainna Sciiome. Branohes cxcept tile oiTsa Brancu, under the 

h.w.m.^l 8— 23-6-10. Sutlej Dam Project, are all based on the Sarda> 

Chief jsnfiueer. Ganges Project referred to. 

In Tmting this report it is presumed that a copy of the printed 
Barda-Ganges Project is available for reference. 

5. The. Larger Project. — The first alternative ivas called the Larger 
Project ; in this case an average supply of 1,400 cusecs was to be brought 
across the Jumna River in a syphon and passed into the Main Branch between 
Karnal and Munak. 

6. The Lesser Project. — ^The other alternative was called the 
Lesser Project; in this case an average additional supply of 816 cusecs was 
to be passed into the Main Line of the ‘Western Jumna Canal at Tajewala from 
the River Jumna. The water was to be made available in the Jumna by part of 
the Eastern Jumna Canal system being supplied by a feeder from the Ganges 
which set free an average supply of 816 cusecs at its head at Tajewala. 

7. Capital cost involved and returns expected. — The main details- 
of the areas to be irrigated, etc., by the two Projects are here gpven : — 

Larger Project. Leseer Project. 


IbUl extra area of irrigatioa, acres . . 

Evtm average supply ut Canal Head, ousecs 
Hnty annual, acres per cnsco 

C.ipacity Faetor ... 

850,000 

1,400 

250 

0'5 

204,000 

SIC 

250 

0*6 

At jDittribntar^f Head — 



Duty annual ... .. ... 

Capacity Factor 

Full Supply Factor 

Total capital oost, Rs. 

Capital cost per acre of irrigation, Rs. 

Net revenue per acre, Rs. 

Returns on Capital 

800 

0*5 

150 

2,06,94,056 

60*1 

8-21 

6*4% 

800 

0*5 

150 

1,04,64,341 

61*8 

8*28 

6*4% 


8. The extensions proposed common to the alternative Projects . — 
The two Projects were exactly similar except that owing to more water 
being available in the one case than in the other extensions in additional 
trac^ were possible. 

In both eases the first arrangement made was to increase the 
intensity of irrigation in all existing distributaries which were designed for 
less than 33^515 to that figure. 

The extensions proposed from the Delhi Branch were the same in 
both cases. The Pai and Bhalaut Distributaries were both to be extended 
up to the physical limit of irrigation. The head reach of the Bhalaut 
Distributary was to be amalgamated with the Roliiak Distributary for 
8 miles in uhioh length they run alongside uith only a bank between 
them. 

The extensions from the Hansi Branch were really not to be done 
directly from that Branch, but from the Butana Branch which takes off 
from the Hansi Branch, 

The Tosham extension was to take up the hitherto unirrigated tract 
between the irrigation limits of tlm Hansi and Butana Branches. 

The greater portion of the water required for increasing the 
permissible intensity of irrigation was utilised in the Bhiwani and 
Hanhaur Distributaries from the Butana Branch. 

Branch extensions.— Tho Bam ala tract lying betweeU'^the 
limits of irrigation of the Sirsa and Hansi Branches lyas provided for uu^l* 
^both ’ projects, and provision was made for inereasdS in variousr?./^i&tiftg 
^tlistnbutw’les. The" Jbarger, Project provided for irrigating the .large- ‘"^ract 
ibej^vceuithdilimit of irrigation of the Sirsa Branch and tiie Gliag^r Niala,' 

, ■nearly as far east as Kaithal. , ‘ • • 

1 0. The reason of abandonment of the' Sarda-Ganges Project . — 
This Project depended for its suunlv of wafer on the 'coustruclion of 
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ithe canal from the Sarcla to the Ganges E-iver in the United Provinces. 
As this latter Project has not reached maturity nothing could be done mth 
iihe Punjab developments depending on it. 

//. Sarda-Ganges Project Records. — The whole of the Project 
Eecords prepared by Mr. Ward in such complete detail have been used 
in this Project, and it has been found unnecessary to make any fresh 
plans or estimates in the estimating in connection with the Western 
.Jumna Canal for the Sutlej Dam Project. 

1 2. Portion of the canal transferred to the Sirhind System, — The 
Sirsa Peeder, from the Upper Sirhind Canal, will meet the Sirsa Branch below 
vthe Pall at mile 33 and relieve the Western Jumna Canal of the responsi- 
ibility of the capacity of the Sirsa Branch at that point (1,242 ousecs on longi- 
ijudinal section). 

The tail of the Habri Distributary, taking off higher up the Sirsa 
Branch, will also be out off and attached to the Upper Sirhind Canal system 
giving further relief of 82 cusecs capacity. The Sirsa Branch below the 
Pall at mile 17, to the junction of the Sirsa Peeder, will he abandoned and 
the section of the Branch in the reach above that Pall contracted in accordance 
with the less supply that will be required, giving a saving in absorption, all 
told, of 92 cusecs. 

Tiie Barwala extension from the Upper Sirhind Canal will take up 
the iri’igation fi'om tlie Hissar Major .Distributary around Hissar, requiring 
40 cusecs capacity, thus enabling a long length of this Distributary, in the 
bed of the old Cliautang Nala, which is veiy inefficient, to be abandoned. 

The total credits to the canal available for extensions will, therefore, 
be — ^1,242 + 82 + 92 +40=1,4S6 cusecs. 

13. Maps and Appendices. — ^On the general Project map a light 
■green wash is given. over the area within the ii-rigation limits of those dis- 
tributaries in which the percentage is increased. 

Accompanying this reiJort are Appendices A to H which give in 
tabular form all the changes proposed in the various distributaries on the 
Branches. Appendix h’ gives a general absti-act showing in tabular form 
'.all the changes by branches for the whole canal. 

The estimates of the cost of the various changes and the general 
.-abstract estimate of cost for the whole canal are attached to this report. 


14. Increases in intensity on existing channels. — Since Mr. Ward 
prepared the Sarda-Ganges Project the capacities and figures for areas on 
nearly all the distributaries have been changed, as will be seen from the 
prinrod pamphlet. Capacity Statements, Western 'Juinn-a Canal, 1916. In all 
•cases the intensity of irrigation proposed hae already been brought up to a 
uniform level of 38^- per cent., wherever it was previously less. 

' ■ Under the Sutlej Dam Project the intensity of irrigation is fixed at 
a minimum of 40 per cent., so that further increases in capacity are given 
to certain distributaries to bring the intensity up to this level. No increase 
has, however, been made on the 33^ per cent., for the Nardak Distributary 
, from the Main Branch as it is in a tract of high rainfall as mentioned later. 

On the Delhi Branch tjio distributaries liave an intensity of irrigation 
of 45 per cent., or over, with the exception of tlie Bhal.aut Distributary. 
It is deemed desirable to bring the intensity on that distributary up to 4o 
per cent., to make it equal to that in the extensions to be done from it in the 
, Pai Rohana tract. The total extra capacity given to existing distributaries 
jf^lll be 315 cusecs. »Spc Appendix 3?., column 13, 


- 'f ' 'f? ''.pipialgamatiqn^ of Blialaut ■ and llohtak Distriljutaries ‘ for 8 

'mile's. (iyhei’ci, .they' ruh„"'at^ng.sido, Js - a' desirable feature ^ in .the method of 
Carrying^the- .ineveased' •.'discharge rbqhired - in . the Bhalant, for raising flic 
-.intensity ' of ’ irrigation '-and. -the extensions proposed. - 


I 
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These two olinunols run side, by side causing great percolation losses 
in a tract of remarkably high spring level. In vieu' of the favourable con- 
ditions that exist for the execution of the work, it would ho an extremely 
satisfactory solution to effeot the increase in capacity required, by woi-king 
one channel full time and line the other with concrete, thoreby* obtaining 
tlie increased capacity required, at the same time saving tlie" percolation 
losses wliicli arc so detrimental. 

This is a proposal which could bo carried into cfTcct apart from and 
before the const.riic‘iion of this Project as a cliarge to the open canal, so 
that no provision is made in the Sutlej Dnui Project, on t.his accoimt. 


1 6 . Extension of irrigation from the Batana Branch, ^The 

Tosham extension, the largest of those left lo he supplied from the’ Western 
Jumna, is irrigated by a Distributary cjirrying 580 cnsecs which takes off 
from tins Braixch. 

Ill the Tosham extension is included a gros.s commanded area of 
VJ'.oOO acres in Jind State; a further area of 20,000 .acres in Jind State 
hoar Dadri is commanded by an extension of (he Kanhaur Distributary. 
This irrigation will ho done hy British channels, and no attempt will he 
made to give the State sejmratc channels, for irrigation under separate 
management, in tlie.so tracts. 

The total increa,se in ijapncity required in the Branch for all the 
above extensions is G3 I‘ «usec.s. See Appendix P., coin niii 11 

Much altcrntion will be needed in the Hrancli to obtain the increased 
capacity, but, were tlie channel to be lined with concrete, the increased 
capacity would be obtained with very little change in its section. 

The cost of tilts proposal to line the Branch has not, however, been 
provided for in the Project, ns it would have added much to the detailed 
estimating required and also to the capital cost of a Project, •which already 
involves the heaviest expenditure of any Project hitherto prepared and for 
which it is very difficult to show satisfactory financial returns, owing to the 
small amount of credit that can ho taken from the benefits it causes. 

It is probable that this case of lining and that of the combined 
Bhalaut and Bohtak Distributaries, will be c.arrh’d out on the 
recoinmcMidations of llio newly constituted Provincial Drainage and Seepage 
Board Avhen tliey turn their attention to this tract, as the Suporintonding 
Engineer of the Western Jumna Canal admits tho desirability of the action 
propo.*5od. 


27. Extension from the Hansi Branch.- -A rcconnnisnncc survey 
was made of the tract beyond the tail of the Petwar Distributary south- 
west of ITissnr around Balfinmand, as in the evidence given before the 
Irrigation Commission of 1901-03, it had been stated that the extension of 
irrigation in this tract was very desirable, but no contour maps existed. 

The extra caii.ncity required in the Petivar Distributary is 153 cusccs, 
of this JO cusecs is obtained in the Branch owing to that amount of capacity 
being cut off the tail of the Uissar Slajor Distributary and fed througli the 
Barwala extension of the Sirsa Branch. This leaves an increase of 113 


cusccs capacity required iu the Ilansi Branch up to the off-take of the 
Butana Bi-anch. See Appendix P., column 11. 

Above tho off-take of the Butana Branch up to the head, the increase 
in capacity required ivill bo 803 cusccs whicli will mean heavy alterations 
to ihe Branch wbicli might be lessened, AVere the changes to be combined ; ‘V-*; 

Avith the introduction of a concrete lining. V-'-'j-i- 

* 28. Extensions from the Sirsa Branch . — Tlie ^ Chautaug Canal.'^^yUj-.. 
practically' entirely depends on the .surplus water available in tlu> Sirati- ^ 
Branch for ite,. supply, and the Superintending Engineer, Western"'. JUmha . 

-..Carinl,as very tlesn-ons' of . giving it an assured supply -through tli6 Sirsa,".’ 
;.>^-ahcli -under tlie- Sutlej Dam Project, so that proA'isipn has been, made 
‘•'Jaecdrdingly. H'el. objects’ to giving the channel ,a kharif -supjily .'only as .. 
tliorc are no kharif distributaries existing dh ihe • Canal 'at jireSont.' ■ ;'l’he ' 
jl'uestion then arises, why not start the good ‘AVork -of converting' perennial ^ 
in-tb '.'kbarif distributaries on this, canal now, as ')Was - done .many years agO' ^ 
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on the Upper Bari Doah Canal, and Sirhind Canal, since tVio i , 

is greater and spring level over large areas very higii. The rainfaU 

interests *’ ; probably by the time this project comes to take vested 

the distributaries in the notoriously -water-logged tracts % ^^^7 of 

converted into kharif channels, which will have made it nossible ® 
the extensions proposed under this Project to have been carried 
meantime. the 

19. Estimates.— No detailed estimates beyond those attn^h«.q 
. been made for the work in connection with this Project. The nhnf^^ 
the Sarda-Ganges Project are accepted so far as I— Works is coneer^^?^ 

all the items varied in accordance with a proportion fixed on in the esSiafes 
for the various portions. i-oi/unares 

^ The detailed abstract, pages 8 and 9, shows the cost according to the 
Sarda-Ganges Project of each extension and the conversion factor fixed to o-ive 
the probable cost of the extensions, with the canaeifioo ^ , 

Establishment anci Tools and Plant oharges are fi:md on the 
aooeptod for tto rest of the Sntloj Dam pfojoot undS th^now 
matter of fact the extensions proposed -will not reouire en-o- • ’ 

in establishment over that required for ordinary maintenance on the^camT^ 

20. Final result of all the changes . — Appendix P shnTtrn +i. 
total iirigation on the Western Jumna Canal, as ?d:t after the Pro^'eet 
completed, will be 49,49A say, oO.OOO acres more than is done on the canS 
as it exists at present j this is duo to the saving of all the • 

^e 98-milcs length of the Sirsa Branch and the different Pulf Supply 
C^S'\916 Capacity Statement of the Western Sna 

There is no doubt that the modifications in the canal will, owing to 
a higlier intensity of irngation being allowed for, cause an incre^e in 
efaciency of irrigation as demonstrated by Mr. Gibb. -uurrease m 

The working expenses will be reduced as one less Division will be 
Srif srm'ks oliannol to bo mamteinod 

?°T ,*o, work out a financial statemont for the 

Western Jumna atone, the whole of the canals are lumped to'wethor for ' 
this purpose and dealt nith in the general report. ^ TOoewier tor 

irrigated by the extensions from the Western Jumna 
Canal me m the tracts most subject to famine in the Punjab. The questi^ 

ThSr™o/ert ^oparatoly in tho General Beport Z Z 


H. W. NICHOLSON, 

B.Sc., A.K.I.C.E., 

Executive Engineer, Project Division, 

Sirhind CanaL 
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ESTIMATE. 

ABSTRACT ESTIMATE SHOWING COST OF BBANCHES AND DISTRIBUTARIES AS 



Math CairAn awd Bbasobee. 

Enlarging Jfain Sfone%^ 

j?fi2ar^»n^ .Ean«i Branch 
and Butana Branch, 

Snlarging Delhi Branch. 


A. — DiBEOO! obabsbb. 

I— (2) Uain Canal and Bnmolies — 

A, — Fialiminaiy _ ^ 

B. — ^Land ... ... 

D. — BegnlatOK ... ... 

E. — Falls and vrtiira ... ... 

F. — Birer and Bill Toirent works 

F. 1. — Other oross drainage works 

Q. — Bridges ... ... 

G. 1 . — Canal crossings 

T. — ^Karigatlon works ... 

ji.-M!Us 

— Boiidings ... ... 

B,— Kacth-woik ... ... 

L. 1. — Lining ... ... 

M. — ^Plantation ... ... 

N. — Tanks and ResorTOirs ... 

O. — Miecellaneons ... ... 

P. — Maintenanco 

Q. . — Lossos on stock 

Total Main Canal and Branches 
(B) Distrihataries 

(4) Biainage and Protection works ... 
(6) Special Tools and Plant ... 

Total of I — Works 


II— Estahlishment 12% 

III — ^Toola and Plant (ordinoxy) 1^% ... 

IV — Snspenso accoiiut 

Total 

V — Receipts on capital account 

' ' * * .■V', , _ s 

^ ^ a ^ ^ ^ 

**, A. — Sixrat ' 


>*1}.— IS'DIBEOT OKAllOES •■'* 

V »* - ‘ *• ' " 

yl— (23) Capitalization o£ Abatement of 
BeTeuiio. ' 

«; (25) Lea^e and ^Pension allotTance 
. ' . _ fo&l'B.— Indited charges 

j Total Direct and Indireobcharges 

VII— Simple interest 'dnring consirheUon 

-iJt 



At&oua<' 

according 

to Satlej 
Dam 
Project. 

Amoan’’ 
according 
to Sarda* 
Oangoj 
Project. 

Amount 
according 
to Sutlej 
Dam 
Project. 

3 

4 

8 

times. 

22,111 

times. 

27.642 


24,478 

30,598 

M* 

66,618 

69,516 

504 

41,459 

51,824 

••• 

... 

... 

9,099 

15.707 

19,634 

4,224 

1,21,282 

1,51,602 

... 

... 

... 

••• 


... 

••• 

... 

... 

... 

... 

... 

1,15,850 

3,70,044 

4,73,805 

••• 

... 

... 

••• 


... 

••• 

17,168 

. 21,460 

««W 

10,069 

12,586 

«- 

... 

... 

1,24,677 

6,86,934 

8,58,667 



1,17,820 

1,41,508 

3,011 

1 .• ‘2,094 

8,011 

'• 2,094 



I A. times. 


U76 1.764 

1.00S 1512 

••• !•» 

26a 395 

• •• •» 

630 945 

13571 20,056 

1.473 2,210 


3I.1B9 46,738 


1.050 1,575 


50,130 75,195 



61,163 . 86.346 
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1. 

ESTIMATES UNDER SARDA-GANGES PROJECT AND UNDEll SUTLEJ DAM PROJECT. 



Amount Ami 
Recording neco: 
to Sards* to 8 
Ganges Si 
Project. Pro, 


6 % 

iiiorease. 


1.86,188 1,41,948 


8,003 9,096 l.f.'0 1,6 



Beri Bhataul 
Distributaiy of 
Delhi Branch, 

Amount 

Amoant 

according 

according 

to Sardn* 

to Sutlej 

Ganges 

Sam 

Project. 

Project. 

13 

IS 


1 J ii mes. 

*-3 

... 

•• 

... 

... 

••• 

... 

... 

•• 

• 

• 

18,984 

21,357 

•• 

... 

... 

•• 

... 


... 

... 

... 

• 

... 

• 

... 

1 

18,931 


3,93,436 

4 , 42,616 

... 

... 

4,12,420 

4 , 63,973 

80^457 

55.677 

11.277 

6,960 

2O,0CO 

20,000 

5,30,154 

5 , 46,610 


* UK J.UHUnU 

Sisliiiittarii of <o Sutlej Do 
Delhi Draneh. Droject, 


iChautang; 


TOTAli AVOUirt 

OV WEBTBnH JiriDTA 

Cakal Extensions. 

1 

According 
to Sarda* 
QangC', 
Project. 

According 
to Sutlej 
Dam 
Project. 

IS 

19 


26,87 B . 26 , 375 : 
‘ 24,943 14iB02 



4 , 17,057 

5,30,154 

3,025 

5,877 

11,380 

12,003. 

9,102 

23.842 



19,04,579 1 

12 , 43,298 

16,74,070 

{ 

20 , 32,167 

^6, 78,649 

32 , 75,465 

5,66,628 1 

1 3 , 93,055 

73,893 

49,132 

1,12,000 

1 , 12,000 


“ 1 III - - I c - . ■ 

^ , Project as a vrholo in the Qoiitral l{o)>ort, Volumo I. 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 2. 

Beri Bhalaut and Pai Rohann Extensions from Delhi Branch, 

Western Jumna Canal. 

In tile Sarda-Gnnges Canal Project the increased mean dischargo to 
1)0 given to those two systems is given on page VI of that Project. 

The mean discharge was based on a duty of 230 cusccs and the 
distributaries |Were designed with a Full Supply Factor of 150 cusccs, so 
that to get the increased capacity required it is necessary to multiply the 
mean discharge allocated by — 


Dictributliry. 

Me.m supply increased 
by cusccs. 

Kiill supply increased by cusccs. 

Beri Bhalaut ... 

... 

118 

118 y ?no _ 

IBO ~ 

Pai Hohana 

... 

51 

61 « iSO o. 

180 ~ 

Total 

• 

1G9 

28a 


The Sarda-Ganges Project aimed at bringing the irrigation on these 
two channels up to a minimum of 3.*!^ per cent., and an increased caipacity 
was given for that purpose as well ns to give a .38^ per cent, intensity on 
tlic extensions. 


Since the preparation of that Project the Capacity Statement of 
We.stcrn Jumna Canal, 1010, has been published, and this gives the capacities 
and percentages sjinctioned ns below. — 


Distributary. 

Gross 

awi. 

* 

Cultumblc 1 
commanded 
area. j 

1 

Percen- 

tage. 

Annual 

irrigation 

jtnqxi'eil. 

Full Supply 
Factor. 

! 1 

Full supply 
Diseborge. 

Bhalaut 


143,tl81 


47,094 

15(1 

.318 

1 

Pai 


5S,()7S ' 

1 

' 45 ' 

20,134 

IB(i 

174 

Total 

... 

... 

... 


1 

1 

J 

192 


Under the Sutlej Dam Project it is proposed to bring the percentage 
on the Bhalaut up to *15 per cent., the same a.s the intensity on tho other 
distributaries of the Delhi Branch, and to give a Jo per cent, intensity, on 
a oulturablo commanded area of 90 per cent, of tlie gross area withiji'’ 
irrigation limits, on the Beri Bhalaut and Pai Eohnna Extensions. TJie gross 
area of these extensions tahen from the original 1" to 1 mile tniciiig in the 
Sarda-Ganges Project ]’'olio comes to 99,591 acres. The area b’S done 
,from the .two distributaries respectively is a controversial question, and is 
referred to in a note dated Gtli August* 1017 by 3lr. Laurie, Superintend- 
ing Engineer, Western Jumna Canal. No attempt is therefore made to 
allocate tho supply between the distributaries. * 
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Taking both systems together the proposal now to be provided for 
as (See Appendix A) ; 


— 

Distributary. 

1 

Gross area. 

1 

1 

Culturable 

commanded 

area. 

Percentage. 

Annual 

irrigation 

proposed. 

i 

1 , 

Full Supply 
Factor. 

1 

Full supply 
Disobarge. 

Sbalaut 

1 

... 

143,081 

45 

64,386 

j 

150 ' 

429 

Pai ••• 


58,073 

45 

26,133 

150 

174 

Exteneions 

99,594 

89,635 

45 

40,336 

150 

269 

Total ... 

««. 

». • 

... 

t * • 

... 

872 


or an increase of 872 — 492 — 380 cusecs. 


The cost of distributaries throughout the Sutlej Dam Project is based 
•on the gross area within imgation limits, and it has been found that the cost of 
the distributaries per acre on the Upper Ghenab Canal and Lower Bari 
Doab Canals is independent of the intensity. On that basis of argument, 
there would be no call to increase the provision made under the Sarda- 
Ganges Project for these two distributary systems on account of the in- 
creased intensity proposed As, however, the water has to be led through 
existing channels for some distance, increased provision is made as below. 

The total capacity with the increase proposed under the Sarda-Ganges 
Project would have been 492 282 = 774 cusecs whereas tlie capacity 

now proposed will be 872 cusecs, an increase of about or 12^ per cent. 

It is considered desirable to increase the provision under works for 
these two systems to 1^- times the provision made in the Sarda-Ganges 
Project. 

The provision made on page XI in Sarda-Ganges Project under I. — 
IVorks and that now proposed for the Sutlej Dam Project will thus be 

Saria’Qamget SuihJ Ham Project. 

Project. 

fieri fiLalaut ... 4,151,420 X = 4,G3,973 

Pai Hobana ... 1,46,730 x li = 1,65,071 


5,69,160 


0,29,044 
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SUTLEJ DAM PROJECT 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 3. 

Alterations to Delhi Branch, Western Jumna Canal. 

In the Sarda-Ganges Project the longitudinal section of the Delhi 
Branch 6ho\red an existing capacity at the head of 1,840 cusecs and the 
capacity proposed 1,763 cusecs, the anomaly is due to the fact that the 
head of the Qohana Feeder had been shifted above the Munak Head 
Eegulator. 

Below E. D. 25,000 feet, where the Gohana Feeder previously took 
off, the longitudinal section showed an existing capacity of 1,490 cusecs 
and the capacity proposed of 1,763 cusecs, an increase of 263 cusecs. 

On page VI of the same Project the extra capacity required is — 


I. ■ HI. 1 i 116 ^ ^50 
lien BnaJaut — — ... 


••• 

= 197 

„ . „ , 61x250 

Pai Boliana. — 4 

loU 

... 

... 

= 85 



Total 

... 282 cusecs. 


This difference of 21 cusecs is not clearly understood. 

The increase of capacity of 268 cusecs shown on the longitudinal 
section was estimated to cost Es. 60,130 for w’orks only,— see page X of 
the Sarda-Ganges Project. 

The increase in capacity now required atE. D. 25,000 is: for Bhalaut 
111 cusecs and Pai 269 cusecs or 380 cusecs in all — (See Appendix A,)— or 
roughly 60 per cent, more than the 263 cu«ccs provided for under the Sarda- 
Ganges Project. 

The estimated cost of works for increasing the capacity of the Delhi 
Branch in the Sutlej Dam Project is taken to be 1| times that provided 
in the Sarda-Ganges Project — Es. 60,130 Xli=EB. 76,195. 

The present authorised supply of the Delhi Branch according to the 
capacity statement of the Western Jumna Canal, 1916, Table 6, is 1,622 -f 
103=1,726 less 219 cusecs the capacity of the Gohana Feeder giving 1,506 
cusecs at the Head of the Delhi Branch. This will now become 1,606+ 
380=1,886 cusecs capacity. , 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


1 i 12. 


Tosham Extension, Butana Branch, Western Jumna Canal. 

In llie Sarda-Ganges Project the irrigation to be done in this traof 
was fixed at 33J per cent, of the cullnrable commanded area, and on naj?e 
VI of that Pi-ojeot a provision of 279 cusecs mean discharge equivalent to 

279X^-405 cusecs distributary head capacity was finally approved. The 
.distril)utary was, however, designed Avith a liead capacity of .518 cusecs. 

The total area Avithin irrigation limits as shown on the 1" to I mile 
tracing in the folio of the Sarda-Ganges Project gives an area of 244 372 
am-cs, 9(1 pai- of j*ieh ia 219,984. Tlic Sutlej Dam Proieet aims at 
giving -10 per cent, of 90 per cent, of the gross area as annud irriffation 
Avith a full supply factor of 150 cusecs, the latter being the samn no fi.ni- 
taken for the existing distributaries in the Butana Branch. Thus the 
channel will do 40 per cent, of 219,934=87,071 acres of irrigation annuallv 
and require a head capacity of 87,974-r 130=586 cusecs. (Sec Appendix 0)V 

In all cases of new distributaries on the Sutlej Bam Project under 
Works 3— Distributaries the cost is estimated at Bs. 8 per acre gross noth- 
in irrigation limits, this would gke an amount of Its. 2 44 372 y«?— 
Bs. 7.33,110. ’ 


, Sarda-Ganges Project the amount estimated in 

detail IS Rs. 6,9o,246. 

^ The gross area within irrigation limits remains the same, and on that 
basis of argument the cosi, of the distributaries Avould remain the same 
while tJie capacity is increased from 518 to 586 cusecs. 

Tlie cost by tlie acreage rate increases about 6 per cent The 
original figures of cost in tlie Sarda Ganges Project with an addition of 5 
per cent, arc accepted for the Aidiolo of this extension. 

The total provision under I— Works Avas Bs. 39, 097 nhieli is now 

increased by 5 per cent, to Bs. 8,81,052. 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 5. 

Bhiwani and Kanhaur Extensions, Butana Branch. 

In the ^ Sarda-Ganges Project on page VI the increased mean 
discharge required to raise the intensiij of irrigation to 33^- per cent, on 
these t^vvo distributaries is ^ven as 113 -f- 20=133 cusecs. 

The mean discharge was based on a duty of 250 cusecs and the 
distributaries were designed with a Pull Supply Factor of 160 cusecs to 
get the increased capacity required, it is necessary to multiply the mean 
discharge allocated by ^ giving i6o^ ~ ~ cusecs increased capacity. 

Since the preparation of tliat Project the Capacity Statement of 
W^estern Jumna Canal, 1916, has been published and the follo'wing table 
gives the capacities and percentages sanctioned and also those now proposed 
xmder the project — (See Appendix 0) 


Distributaries. 

Oross area. 

Cnltnmble 

commanded 

ftrc.a. 

Per- 
cent- 
age. 1 

1 

Annual 

irrigation 

proposed. 

Full 

Supply 

Fai'tor. 

i 

Discharge. 

B/iitaant— 



1 

1 

1 



Present 


1,39,463 

m 

, 46,488 1 

150 

810 

Proposed 

««• 

1,39,463 

40 

55,785 

150 

372 

Saniaur— 




1 

1 



Present 

«•« 

1,20,328 

33^ 

40,109 

150 

. 268 

Proposed 

« « « 

1,20,328 

40 

48,131 

150 

322 

Jrea tn Jind {Sadri 


] 





Trael). 



! 

1 



Proposed 

20,000 

1 

18,000 

1 

40 

1 

I 7,200 

1 ! 

150 

1 

48 

C Present 

««• 

2, .50, 791 

3.H 

86,907 

11 

! 378 

Total J Proposed 

* 

2,77,791 

40 

1,11,116 


742 

Incri>ase 


18,000 

1 

1 ! 

24’,619 

Hi 

1 164 


At the time the Sarda-Ganges Project was prepared, the authorised 
capacity of these two channels was 385 cusecs (see page 22 of Capacity 
Statement, Western Jumna Canals, 1916) which had increased to 578 by 
1916. 

The increase now proposed is 164 cusecs from a capacity of 378 
cusecs to 742 cusecs whereas the Sarda-Ganges Project provided for an 
• increase of 221 cusecs on a capacity of 385 cusecs to 606; This case is 
very difficult to estimate. Under tfie present conditions the absolute and 
percentage increase is less, but the area in Jind is new irrigation at the^ 
■feil of the distributary which will entail more expense than simply 
increasing the intensity throughout the existing channel. The provision 
of Eg. 3,49,830 under Sarda-Ganges Project is taken as a fair estimafe 
, of the probable cost of the valterations proposed \mdcr the Sutlej Dam 
' Project. 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 6. 

Petwar Extension from Hansi Branch. 


Oirinff to the cutting off of the. tail rcacli of the Hissar Distribntn,^ 
•and supplying its capacity of 40 cusecs through the Barwala system 3 
cuseos capacity is set free at the head of the Hissar Distributary wiiipb 
takes off the tail of the Hansi Branch at the same point as the Petwar 
Disti’ibutary docs. 


South-west of Hissar towards Balsamand a rcconnaisance survey has 
been made which shows that there is a gross area of 64,000 acres which 
is irrigable and commanded. 

In the Sarda-Ganges Project reference is made to this area, but there 
was not water left to irrigate it. 


Takuig 90 per cent, of gross area as ciilturablo commanded and 40 
per cent, irrigation the culturahle commanded area would be 67 600 acres 
and the irrigation proposed 23,000 acres. With a Pull Supply Factor of 160 
as elsewhere on the Western Jumna Canal, the supply reqliirod would be 
163 cusecs at liead of the Petwar Distribulary. (Sec Appendix B). 

The extra supply in the Hansi Branch required would be 153-40= 
113 cusecs. 


TJie distributaries in the new area 6l-,000 at. Jls. 3 

per acre would cost ... 1,92,000 

Tlic capacity of the Petwar Distributary is at. jirescnt 
433 cusecs which would liavo to be increased to 
686 cusecs, the capacity would have to be 
increased by 163 cusecs for the 26 miles Icngtli 
of the Petwar Distributary and 8 miles of the 
Satraund Branch Distributary, or 3-t miles in all 
costing say Bs. 2,«00 a mile ... ... 85,000 


A 01 a I 




iw this extension would therefore be 
2,77,000, and provision, is accordingly made in the Project. 



SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS; 

ESTIMATE 7. 

Enlarging Hansi and Butana Branches. 

Ill the Sarcla-Gaiigos Project the Hansi Branch had to have its 
capacity increased to the head of the Butana Brinch to supply the increased 
capacity required in the Butana Branch. On page of the Sarda-Ganges 
Project the increased mean discharge required was 412 cusccs equivalent to 
cusecs capacity. On page X of the same Project the total 
cost of I— Works is given ns Es. 6,86,934. 

Under the Sutlej Dam Project the extra capacity required will 

be— 

Hand .Bfflxtfi— (See Appendix B) — 



Cnsecs. 


Pciarnr Distributnry ... ... 

153 


Hiesar Distributary 

-to 

113 

Butana Branch — Appendix C) — 



Tosbnin Distributary ... ... 

... 58B 


Bhiwani & Kanhaur ... ... 

... 1C4, 

750 

Total 


SG3 cusccs. 


The increase in capacity now required is 863 cusccs or 177 cusccs (roughly 
more than the 686 cusecs jirovidcd for under the Sarda-Ganges Project, 

The estimated cost of works for the increa.scd capacity required in 
the Hansi Brandi in the Sutlej Dam Project is taken to be IJ times that 
provided in the Sarda-Ganges Project— 

6,66,934 X I.! = Es. 8,68,667. 

The present authorised supply of the Hansi Branch according to the 
Capacity Statement of the Western Jumna Canal, 1916, Table 6, is 1,317+ 
873 = 2,190. This will now become 2,190 + 803 = 3,053. 
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SUTLEJ DAM PROJECT. 


WESTlERN JUMNA CANAL EXTENSIONS; 


ESTIMATE 8. 

Alterations to Main Branch, Western Jumna Canal. 

In tlie Sn:rda-Ganges Project the longitudinal section of nr . 
Branch showed an existing* capacity of 4,500 cusecs, which was to^ho 
to 6,418, an increase of 918 cusecs. ° raised 

On page VI of the same Project the extra capacity required is- 

Delhi Branch Extensions ^ 


Hansi Brandi Extensions 


l&O 

412x250 


150 


—282 cusecs. 
=686 


II 


Total 


968 


■ , There is a difference of 50 cusecs which is not clearlv unrUrof^ a i i 

probably being due to the fact that the capacity of tbe^BroSoh * 
cusecs more than necessary. TJio increase of capacity of 918 eusL^T 
on the longitudinal section was estimated to cost Ks.^93,508 L* woiks o7v 
see page X of the Sarda-Ganges Project. 

The increase in capacity now required is 1 250 fiifiPnc t? . 
No. 10) o. 332 CU8CCS (rooghly -J) more tlL tlifois lose 
the Sarda-Ganms Project, requiring only about a further ineroase of 2 hh,OT« 

m depth or o feef. in bed width. ^ hissas 

The estimated cost for works for the increased PTnifiiv vnmi* j • 
the Main Broaeh in the Sutlej Dam Project "sTken Zr enS 

provided in the Sarda-Ganges Project— J)4o08x 1-^=^124,077. “ ^ 

The present authorised supply of the Slain Branch accordino- fn fi.n 
capaciiy statement of the ■Western Jumna Canal, 1910, Tabic 6 if 4 707* 
this will now become 4.,707-f 1,243^6,960 cusecs capacity ’ ' 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 9. 

Alterations to Chautang and other Distributaries left on the Head Reach 
of the Sirsa Branch, Western Jumna Canal. 

(See Appendix D.) , 

The tail of the Habri Distributary has been cut ofE and a capacity 
of 82 cusecs transferred to the extension of the Sudkan for irrigating the 
tract round Dohana. 

The authorised capacity of the Habri is 445 cusecs. After cutting ofiE 
-the 82 cusecs from the tail, the capacity at the head required to irrigate 
40 per cent, in place of the 38|- per cent, now allowed, becomes 
(445 — 82) X 40/33^=435 cusecs, a saving of 10 cusecs. 

To increase the intensity from S3J to 40 per cent, on the remaining 
perennial channels taking out of the head reach of the Sirsa Branch, viz., Karsa, 
Haul, Mohana, Fatehpur and Ohandana minors, an increase from 82 cusecs the 
present authorised supply to 98 cusecs or 16 cusecs capacity is required. 

The Sirsa Brandi will only remain to the fall E. D. 88,585 feet at the 
head of the Habri and a small feeder distributary will be taken ofE from 
above the fall to feed the minors, thereby saving the absorption in the Sirsa 
Branch, from E. D. 88,685 feet to E. D. 166,844 feet, which amounts to 
47 cusecs. 

The cost of this feeder distributaiy about 12 miles long at Es. 2,500 
a mile amounts to Es. 80,000, and provision for this amount is made in the 
Project. 

There will be no extra cost involved in the Habri Distributary as the 
capacity required -will be 10 cusecs less than that now sanctioned. 

The Chautang Distributary is fed from the Sirsa Branch, and in the 
Capacity Statement, Western Jumna Canal, 1916, Table 4, it is shouTito have a 
capacity of 602 cusecs, but this is its capacity as an inundation canal. In 
table 3 the proposal to convert this channel into a regular kliarif channel 
from the Sirsa Branch shows a capacity of 113 cusecs is required. 

Mr. Laurie, Superintending Engineer, Western Jumna Canal Circle, in 
paragraph 3 of his note of 29th .Tuly 1917 on the extension of Western Jumna 
Canal under tlie Bhakra Dam Scheme desires to turn the Chautang Distri- 
butary into a perennial distributary with a head capacity of 68 cusecs. The 
cost of the alterations to the Chautang Distributary he gives in paragraph 
4 (c) of the same note as being Es. 50,000, and provision for this .amount is 
made in the Project. 

The total provision for alteration to distributaries on tlie head re^h 
of the Sirsa Branch under I — Works, 3 —Distributaries, therefore made is — 

Es. 

Feeder Distributary for Minors 12 miles @ Es. 2,600 

a mile = 30,000 

Conversion of Chautang into a perennial Distributory 

of 68 cusecs capacity, figure given by Superintend- . , 

ing Engineer, Western Jumna Canal = 50,000 -v. 

* ^ ^ 

Dotal 80.000 •' 
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SUTLEJ dam project. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE lO. 


Alterations to the Head Reach Branch supplied from the West 


tern 


The Sirsa Feeder from the Upper Sirliind Canal cuts the Sirsa Branch 
the Ohandana Fall at It- D. 166,8ji4 feet, and the existing capacitv 


helow this point do not concern tlie Western Jumna Canal portion o 
project, and are dealt Avith in the report on the Upper Sirhind Canal. 

The capacity of the Sirsa Branch at this point is shown as hoing 1,242 
cuseos on the longitudinal section. From tJie draw off statement (.Ippeudix 
S. attached) compiled for the Sirsa Branoh as now existing, it will Ije seen 
nonSfir rnniiircd belOAr the fall includinfT ahsorntion in t.lio 'Rnn-n-.i. 


IS Ijzzn cusuua. ju 

Canal, in paragraph - — — V — ''-i — — 

city at that point available as 1,230 eusecs, and presuming 20* cusecs 

capacity the relief afforded to the Hahri bv 
• wmiiyoiiiy io. onttincr off its tail srives the eaneeitv n.w!i;iomo 


■* llcally only iw. — - 

•nongh for nil pnicfical pnrpoMs L. Section 
1,242 -t- 10 - 1,252. 

■ (Sd.) E. n. for, 

a. c , a. c. c 


cutting off its tail gives the capacity available 
at the head of the Sirsa Branch for exten- 
sions as 1,250 ousecs. 


The reach of the Sirsa Branoh from the fall at R. U. 88,685 feet below 
the head of the Hahri Distrilnitaiy to the fall at R. D. 166,84 1 feet will 
he abandoned and the minors in that reach vull bo fed by a small distributary 
(estimated for under Distributaries ante) running parallel to the abandoned 
Branoh. The absorption saved in the reacli Avill he 47 cuseos. 

From the Head of the Branch to tlic Head of the Habri Distributary 
the discharge it now carries Avill be verj’^ muoli reduced. In paragraph 4 
(fi) of Mr. Laurie’s note referred to above ho estimates that when tlie 
channel section has been contracted the absorption will be 33 cusecs. 

In tlie draiv off statement mentioned above the present absorption 
in the reach is calculated io he 78 cusecs, the saving will therefore be 
78—33=45 cusecs. 


On the Hahri Distributary the capacity cut off at the tail and trans- 
ferred to the Upjier Sirhind Canal is 82 cusecs, but of tliis 72 cusecs 
is utilised in the upper reaches of the distributary it'self to increase the 
percentage of irrigation from 33J- to 40 per cent., leaving a net saving at 
Distributary Head of 10 cusecs. 

To increase the percentage of irrigation from 33J^ to 40 per cent, on 
the six minors remaining to he supplied from this reach of the Branch, 
their total capacity ivill he incrensod from 82 cuseos to 98 cusecs, or an 
increase of 16 cusecs. Tlie Oliautang is given 08 cusecs as referred to in 
the details of alterations to distributaries in this reach. 


The final result of these clianges may ho tabulated ; — 




Prc«ent. 

Projwsed. 

Difference. 

Six Minors. .„ 

'Chautapg /> ... 

-Absorption hoiul to R. D 88,685 feet !!.' 
Abs'orptiou H. D. 88,686 feet 'to l(5fl,8 l-f feet 

a 

• « • 

•]].'> 

82 

”78 

■ .'*•7 

486 

98 

68 

88 

» • • a 

-10 

-tie 

-hOS 

-4a 

-47 

1 . 

•> 


1 * 

■ 1-84- 
-102 

. Total 

4 « a 

G62 

6.84 

-IS ' 




20 


The total of Sdi cusecs is tlie net increase. But really the gross 
increase of capacity utilised for irrigation must also include the 72 cnsecs 
saved (see previous j^age) and utilised in the Habri itself out of the 
82 cut ofiE thus giving 84+72=166 cusecs capacity. This with a Tull 
Supply Tactor of 160 acres •will give an increase of 166x150=23,400 acres 
in the Distributaries on the Head Beach of the Sirsa Branch supplied from 
the 'Western Jumna Canal. (See Appendices D and E). 

The total sa-ving in capacity at the head of the Sirsa Branch avail- 
able for utilisation by transfer to the Main Branch will be 18 cusecs" 
together -with the capacity saved at the junction of the Sirsa Eeeder 1242 
cusecs according to longitudinal section, or 1,220 cusecs according to* the 
dmw off statement compiled giving 1,260 and 1,238 cusecs, respectively, sar 
1,250 cusecs. ’ ‘ 

No provision is made for the cost of reducing the section of the 
Sirsa Branch above the fall Jl. D. 88,686 feet, the head of the Habri Distri- 
butary, as the Chief Engineer, Mj*. Holms, considered the amount of 
Bs. 30,000 provided by Mr. Laurie, Superintending Engineer, Western 
Jamna Canal Circle, to be unnecessary as the channel would berm up of 
itself naturally. 



Serial No. of cbannels. 
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SUTLEJ DAM PROJECT. 

WESTERN JUM NA CANA L EXTENSIONS. 
ESTIMATE 11. 


II.— Establishment. 


The provision for II — Establishment 
cent, of total I — Works. 


IS made at the rate of ]2 phr 


The detail is as beloTv : - 


Name of channels. 


Enlarging Main Branch 


Enlarging Hansi Branch and Bntana 
Branch. 


Enlaiging Delhi Branch 

losham Distributaiy of'IIanBi Branch ... 

Distributary of Hansi 
Beri Bhalaut Distributary of Delhi Branch 

I 

Pai Bohana Distributary of Delhi Branch 
Petwar Extension from Hansi Branch ... 

I 

Total of II-Establishment 


Total 
amount of 
I — Works, 


Bs. 
J,24.,677 

8,68,667 

75,195 

t 

8,81,051 

.3,49,830 

4,68,973 

1,66,071 

2,77,000 

80,000 


Bate 

per 

cent 


Total 

amount of , ,,, 

II— Estab-I ItEMABKS. 
lishment. 


Bs. 

12 14,061 

12 1,03,040 

12 9.023 

12 1,06,726 

12 41,980 

12 56,677 

12 19,808 

12 33,240 

12 , 9,600 I' 


32,76,466 



Serial No. of channela. 
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SUTLEJ DAM PROJECT. 

WESTERN JUMNA CANAL EXTENSIONS. 

ESTIMATE 12. 

III.— Tools and Plant (ordinary). 

The provision for III — ^Tools and Plant (ordinary) is made at the rate 
t)f IJ per cent, of total I — ^Worhs. 

The detail is as below : — 


4 


t 

Name of cbaiiiiels. 

Total 
amount of 

I — Works. 

Rate 

per 

cent. 

Total 
amount of 
III— Tools 
and Plant 
(ordinary) . 


Rs. 


Bs. 

Enlarging Main Brancb ... 

1,514,677 

11 

1,870 

Enlarging Hansi Branch and Bniana 
Branch. 

8,58,667 

H 

12,880 

Enlai^ng Delhi Branch ... ... 

75,195 

H 

1,128 

Tosham Distributary of Hansi Branch ... 

8,81,051 

11 

13,216 

Enlarging Bhiwani Distributary of nansi 
Branch. 

3,49,830 

H 

5,247 

Beri Bhalaut Distributary of Delhi Branch 

4,63,978 

11 

6,960 

Pai Rohana Distributary of Delhi Branch 

1,65,071 

11 

2,476 

Petwar Extension from Hansi Branch ... 

2,77,000 

11 

4,165 

Chantang and other > .distributaries in 
Head Reach of Sirsa Branch. 

80,000 

11 

1,200 

> 

Total amount of III — Tools and 
Plant (ordinary). 

'32,75,466 

U 

49,132 


RE1U.BKS. 






Serial No. of channelsi 
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SUTLEJ MM PROJECT. 

WESTERN JUM NA CANA L EXTENSIONS 

ESTIMATE 13 . 

IV. Suspense Account. 

The provision for IV — Suspense Account is Irpnf 
• Saria-Sanges Prejert. “ ''“r* “ given in 


The detail is as below 



Chaufcang and other distributarips 
m head reach of Sirsa Branch. 


Total amoant of IV 

Suspense Account. 


Total ' ' 



1 I Enlarging Main Branch 


1 Enlarging Hansi Branch and 
Butana Branch. 


8 Enlarging Delhi Branch 


4 Tosham Distributary of Hansi 80 000 

Branch. ’ 


6 Enlarging Bhiwani Distributary 
of Hansi Branch. 


Beri Bhalaut Distributary of Delhi 
Branch. 


7 Pm Kohana Distributary of Delhi 
Branch. 


^ P^war Extension from Hansi 
Branch. 



Serial No. of cliannelE. 
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SUTLEJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 14. 

V.— Receipts on Capital Account. 

The deduction, of V — Receipts ou Capital Account is kept the saute* 
as given in Sarda-Ganges Project. 

The detail is as below : — 


Name of channels. 

Total amount of 

V — Beceipts on 

Captal Account. 


Bs. * 

Enlarging Main Branch ... 

... 

Enlarging Hansi Branch and 
Bntana Branch. 

' 5,000 

Enlarging Eelhi Branch 

1,000 

Tosham Distribritaiy of Ilansi 
Branch. 

5,000 

Enlarging Bhiwani Distributary 
of Uansi Branch. 

• •• 

Beri Bhalaut Distributary of 
Delhi Branch. 

... 

Tai Bohana Disbributary of Delhi 

Branch. 

1 

Fetwar Extension from Hansi 
Branch. 

... 

Chautang and other distributaries 
in Head Beach of Sirsa Branch. 

• •• 

Total Receipts on Capital 
Account 1 

' i 

''*11,000 


Beuabes. 






Serial No. of dianncls. 
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SUTLEJ DAM PROJECT. 

WESTERN JUM nT^a L EXTENSIONS. 
ESTIMATE 15. 

VI (23)-Copitalization of abatement of Land Revenue 

The pronsion for VI (23)— OapiLalizalion of abatemont nr*T , ... 
is kept the .‘^ame as given in Sarda-Gangcs Project. * ^ 

The detail is as below 


Name of cliannela. 


Total umonnt of 
VI (23) — Capitali- 
zation of abate- 
ment of Land 
Hovenne. 


Remarks. 


I Enlarging Alain Eranch 


2 Enlarging Ilnnsi Branch and 
Btiiana Branch. 


3 Enlarging Delhi Branch 


Tosham Distributary of irnnei j 
Branch. | 


20, .375 


Enlarging Bhiwani Distrihutaia' 
of Tlansi Branch. ' I 


0 Beri Bhniant Distiibutaiy of Delhi 
Branch. 


11,330 


7 Pai RohnnaDutributaty of Delhi 
Branch. 


from Hansll 


Chanlang and oilier distiihufaries i 
in Head Reach of Sirea Branch. 


Total • 


52,160 


Serial No> of diaa* 


26 


SUT4.EJ DAM PROJECT. 


WESTERN JUMNA CANAL EXTENSIONS. 


ESTIMATE 16. 


VI (25) — Leave and Pension Allowance. 

The provision for VI (25)— Leave and Pension Allowance is made at the 
Tate of 14 per cent, of total II— Establishment. 

The detail is as below : — 


•e 

■g 

o 

Name of cbanncl. 

Total amount 
of II — ^Estahlish- 
ment. 

oa 

a 

a> 

o 

o 

Total amount 
of VI (26)— 
Leave and 
Pension 
Allo\v.mcc. 

09 



0 




Ba. 

Bs 

Bs. 

1 

Enlarging Main Br.anc1i 

14,901 

14 

2,004 

2 

Enlarging Hnnsi Brancli 
and Butana Bnmcli. 

l,0a,040 

14 

14,426 

d 

Enlarging Eclbi Branch 

0,028 

14 

1,208 

4 

Toaham Distribataiy of 
Hansi Branch. 

1,05,726 

14 

14,802 

6 

Enlarging Bhiwani Diatri- 
bntary of Ilanai Branch. 

41,980 

14 

.5,877 

6 

Beri Bhnlant Bistiibntary 
of Delhi Branch. 

1 

66,077 

14 

7,705 

7 

Pai Bobana DiEtributaiy of 
Delhi Branch. 

19,808 

14 

2,773 

S 

Petwar Extension from 
Hnnsi Branch. 

38,240 

14 

4,054 

S 

Chautang and othei Distri- 
butaries in Head Beach 
of Sirsa Branch. 

9,600 

14 

1,844 


Total Leave and Pen- 
sion Allonnticc. 

3,93,065 

, 14 

65,028 


Hue AUKS. 
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SUTLEJ DAM PROJECT. 

WESTERN JUMNA CANAL 


APPENDICES. 
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APPENDIX A. 

CAPACITY STATEIIENT OP DELHI BRANCH 

(See C«pac!It Statement, Western Jumna Canal, 1916. Table G, pose II * 

■ ana atalement B, 


P»Be 21.) 



Jga BOW required 


now oa the tail of Ho Sfain Branob alK»o tlio llcad of the Bclbi Bninob, 


80 


APPENDIX B- 

CAPACITY STATEMENT OP HANSI BRANCH. 

(See Capaeity Statement, Western Jnmna Canal, 1916, Table 6, pase 11, and Statement C, page 22.) 
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APPENDIX C. 

CAPACITr STATEMENT OF BUTANA BRAXCir. 

(Se. Cpaclty Stelcxnenl, We.tem Jumna Canal. 191G. Table G. page 11. and Sla.emenl C. page 22.) 


Name of Bilriljnlary. 

Grtikt 

commandn 

ana. 

Cnllnrabli 
1 eoinmanilc 
area. 

e PfT con 
i1 imgntio 
^I'rojiosot 

f Animal 
n irricitioa 
i. Iiropo.e.1, 

KnI) 

Mipply 

factor. 

Full 

*Uppl) 

d’«cinrce 

rcq*iiti\l. 

Chaafe*. 

• 

Direct OutIctH nboTc Anefim 

... 

S,85i 

CO 

4,927 

t 

180 

33 


Direct OnllcU bolow AncLra 

... 

23.23n 

40 

10,094 

160 

■ 


Diroct Onticis for Jind State 

... 

4.841 

« 

... 

1,2?.5 

« 

7 


OangDsir ... 

... 

7.5S4 

60 

3,792 

160 

23 


itatani ... ... 

... 

32/)a0 

80 

16,030 

160 

107 


*«• •«« 

244,372 

219,934 

40 

87,974 

150 

586 

t586 

niiiwani ... ... 


139,403 

33} 

40,4B8 

160 

310 


- 


... 

40 

55,785 

150 

372 

-1-62 

Kaiitiaar ... 

••• *•« 

... 

1,20.828 

3.1} 

40,109 

ISO 

2GS 


••• 


... 

40 

48,131 

150 

322 

♦ 54 

Daflri ExtenEione ... 

20,000 

18,000 

40 

7,200 

150 

48 

■•■48 

Kailua) TanJji 

... 

... 

... 

... 


3 

1 

1 

Tf 'll llntun linneb. eiUfin.. 

... 

1 

33?,3G6 

- 

122,00-; 


8J0 


-frf-f aV^rjition G roKc pr miU. 


... 

... 

... 

... 



fi/lj*! rit>< 

1 

t 

1 

1 

239.3CC 

- 

122.00.-; 

”.r 

673 


Ailfl PTtTfl ci aKsro 

‘ • j 

1 

1 

i 

- • • { 
a* * { 

237.935 

> 

' ( 

1 

» 

112,493 1 

... 

75C 


UctsJ iff Ed D’f'LaTpa now ieoBj.va ' 

u * 

1 

" r 

j 

•577,3901 

I 


235.158 

... 

i.f;23 

, f 











SHOWING CAPACITY OF HEAD REACH OP THE SIRSA BRANCH FED FROM WESTERN JUMNA CANjVL. 
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Total aicingo [rrigstion of both erjp*>68,301 ncM». 

D—aTcragodhchargo o^Ifo. of diyj Canal was in flow, 
dwnran ditchargo on Xo, of days in tlio crop. 
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STAQ'EMENT SHOWING THE WORKING OP THE DISTRIBUTARIES ON THE 

BY SECTION S ACCORDING TO WHICH THE CHA^ 


l*om. 

Souroe of Inform^oii. 

2 

3 

Gron nrm vitliiu irrigation limit 

Cnltumblo eoinmandcd arra 

Area propevd to lio irrifntod ... 

8. Statement, igi2>13 ... 
Ilitla ,. 

Ditto 

1 

Per coat, of euUttinblo corninandcd nrca pro* 
Ito^cd to be inigaied m rcmodcllinp. 1905. 
Per cent, of cuUnmlilu eommftndcd nronon 
preecnt norktng itgiiree. 

nomodelUagi reeordi 

Line StIim 2 ... 

Total ATCAirrigAtcd Ml both ero]>f «. 

Porcontngoaroairrigatodon G.G.Ai 
Pom ntage aro*i irrlg'it^ on C« C. A. 

S blatcmont, A\. 1911-14 
LinoO+ltnol 
l.int 8.rUne2 

Area iriiRitrd in Kliarif ... ... 

Forcontago aroa irrigatod m Eha- 
rifonG. O.A. 

i’erconlnge area irrigated in Klaiif on C. C. A 

8. Statement, At, 1911-14 

Lino9+linol 

Line 9+lIno 2 

Area irrigated in Itabi ... ... 

Forcontago aroa irrigatod in Babi 
on G. C. A. , „ - , 

Percentage nrea irrigated in Ilabi on C, C, A. 

S Statement, At. 1911-14 
Lino 13+bno 1 

[.me 12+line 2 




SinntM) Cams ixibiiko. 


28 % 23 % Z0% 


IB IproportionXSarif :EBlJiimgotIon Iiinofl+linolS ... 1:3’08 l-aiB 1; all 



18 Time {aetoti Ccniil Main l/moi KUatil 

19 „ lUti 


20 Fnll Snpplj Isclor propowl \tliMi clunncU Rctnoaclluip-, iteord* .. 

ntnoiltncd in 1903^09. ~ t m 

21 Fnll Supply r»cror from pwrcnt wotling lone S+lini -i 

fignm 


latnlsinctiancddiacliarecofdbtnlinbinn.. , , | t't;: 

' 'Kliuit... P Malonicnt,A'.lWll-14, 1 1,1M 


J McnndlacliArgo on X'o, of ilay •, 1 
ib crop, ( 


Capacity factor, Kharif 
M ,, BaM 


27 Duty, Ebanf 

28 „ Eabi 


PuU Supply lootor, Kharif 
» n „ .. Habi 

« « n ■' Both crops 


32 j Itainfnll mean 3 joia, Kliarif ..i 
?'* 1 " » ' .. llnlii „ 


iiino asn-iiRD aa 
Lino 81 + line 83 


Lino 9 +lino as 
Lino 13 + Uno 31 




& Stntcmcnl. A\. 1911 -m) * T * >*■' 7‘f 


99 <^2 2 

27 34 
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SIRHIND AND WESTERN JUMNA CANALS FOR THE AVERAGE OP 3 YEARS 1911—14, 
WILL TAKE PLACE UNDER THE SUTLEJ DAM PROJECT. 


CANAL PROPOSED 



2'6 > 


— r-TT ^ 

''H.W. NICHOLSON, - 

, B-So., A.ir.1X.E., s 

--AVMiHoc^^^/hccr. Prqfitl Dioithn, \ 

* (I f' ' Canai.^ '1 


































































appendix h. 



'•rht i2ih 



Sumo as kliarlf. Rabi. 






































































































































